
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/731,246 



12/10/2003 



9629 7590 02/15/2006 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA AVENUE NW 
WASHINGTON, DC 20004 



Seok-Kyu Lee 



053933-5059 



5700 



EXAMINER 



PATEL, ISHWARBHAI B 



ART UNIT 



PAPER NUMBER 



2841 

DATE MAILED: 02/15/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/731,246 


Applicant(s) 

LEE ET AL 


Examiner 

lshwar(l. B.) Patel 


Art Unit 

2841 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )[3 Responsive to communication(s) filed on 02 December 2005 . 
2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim(s) 1-25 is/are pending in the application. 

4a) Of the above claim(s) 1-16 and 23-25 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 17-20 and 22 is/are rejected. 

7) E3 Claim(s) 2| is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on 10 December 2003 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
bM AH b)D Some * c)D None of: 

1 .M Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachments) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PT0413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) D Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/Mail Date . 6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper No./Mail Date 021306 



Application/Control Number: 1 0/731 ,246 Page 2 

Art Unit: 2841 

DETAILED ACTION 

Claim Objections 

1. Claims 17-22 are objected to because of the following: Regarding claim 17, "the 
cured capacitor", line 9, lacks the antecedent basis. It appears to be a typographical 
mistake. May be replaced by "the cured capacitor paste". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 17-19 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kusagaya (US Patent Application Publication Number 2003/0063453) in view of 
Kuwako (US Patent No. 6,693,793). 

Regarding claim 17, Kusagaya in figure 7, discloses a printed circuit board with 
embedded capacitors, comprising: an inner layer of a multi-layered printed circuit board 
having a copper clad laminate adhered thereon by means of an adhesive (L4, as shown 
in detail in figure 1, described at paragraph 0071 in detail); a ground layer copper foil 
(L2, shown in detail in figure 1 ), formed at a top and a bottom of the -inner layer; a 
polymer capacitor paste (polymer film 16) having a predetermined thickness formed on 
the ground layer copper foil, a power layer (L3, as shown in detail in figure 1) copper foil 
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formed on the capacitor paste (16) and partitioned (see figure), an insulation layer 
attached copper film (48) formed on the power layer copper foil (14 and 48, figure 5); a 
blind via-hole (18) and a through-hole (20) formed at predetermined portions of the 
insulation layer-attached copper film; and plated layers of the blind via-hole and the 
through-hole for layer connection of the printed circuit board. 

Kusagaya does not disclose the ground layer copper foil with roughened surface 
and the polymer film made of capacitor paste having high dielectric constant. 

Kuwako, in figure 1 , discloses a doubled sided copper clad laminate for capacitor 
layer formation with roughened (14) surface for better adhesion, column 5, line 35-50. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the circuit board of Kusagaya with the ground 
layer copper foil with roughened surface, as taught by Kuwako, in order to have better 
adhesion. 

Regarding the polymer film made of paste having high dielectric constant. 
Kusagaya discloses the polymer film (16) provided between the ground layer and power 
layer made of polyimide film, but is silent about the dielectric constant of the polymer 
film. However, Kusagaya further states that the combination of ground layer, polymer 
layer and power layer, is used as a condenser body, page 2, paragraph 0028. It is 
known (scientifically) in the art that the capacity (capacitance) of the condenser will 
depend upon the dielectric constant of the polymer (insulation) between the conductive 
layers (power and ground layers). Further, it has been held that discovering an optimum 
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value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the circuit board of Kusagaya with the 
polymer layer between the ground layer and the power layer formed of high dielectric 
constant, in order to have the desired capacitor (condenser) capacity. 

Regarding the limitation "a dry film pattern is laminated on the power layer 
copper foil and is etched by use of an etching mask," it is a process limitation in a 
product claim. Such a process limitation defines the claimed invention over the prior art 
to the degree that it defines the product itself. A process limitation cannot serve to 
patentably distinguish the product over the prior art, in the case that the product is same 
as, or obvious over the prior art. See Product-by-Process in MPEP § 21 13 and 
2173.05(p) and In re Thorpe, 777 F.2d 695, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Kusagaya discloses the structure. Therefore, Kusagaya meets the limitations. 

Regarding claim 18, the modified circuit board of Kusagaya further discloses the 
insulation layer-attached copper film is a resin-coated copper foil (14-48, figure 6). 

Regarding claim 19, the modified circuit board of Kusagaya further discloses the 
surface of the ground layer copper foil is roughened at a thickness of 1-2 urn to increase 
a bonding force between the ground layer copper foil and the capacitor paste (Kuwako, 
claim 4). 
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4. Claims 20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the modified circuit board of Kusagaya, as applied to claims 17 above, and further 
in view of Bruno (US Patent No. 5,155,072). 

Regarding claim 20, the combination of Kusagaya and Kuwako discloses all the 
features of the claimed invention as applied to claim 17 above, but does not disclose the 
capacitor mixture is in a mixed composite form of BaTiCb ceramic powders having high- 
dielectric constant of 1000-10,000 and polyimide. 

Bruno discloses a high dielectric composition having BaTi03with a dielectric 
constant of at least 10,000 for electric device such as capacitors. Further, it has been 
held to be within the general skill of a worker in the art to select a known material on the 
basis of its suitability for the intended use as a matter of obvious design choice. In re 
Leshin, 227 F.2d 197, 125 USPQ 416 (CCPA 1960). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the modified circuit board of Kusagaya with 
the capacitor paste in a mixed composite form of BaTi03 ceramic powders having high- 
dielectric constant of 1000-10,000 and polyimide, as taught by Bruno, in order to have 
the desired capacitance value. 

Regarding claim 22, the modified circuit board of Kusagaya discloses all the 
features of the claimed invention as applied to claim 17 above, but does not disclose the 
capacitor paste is coated at a thickness of 8-25 urn. However, it is scientifically known in 
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the art that the capacitance of a capacitor will depend upon the dielectric constant and 
the thickness of the insulating layer between the two conductive layer and the desired 
value can be obtain by a specific combination of the dielectric constant and thickness of 
the insulating layer. Further, it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the modified circuit board of Kusagaya with 
the capacitor paste coated with a thickness of 8-25 urn, in order to have desired 
capacitance value. 

Allowable Subject Matter 

5. Claim 21 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims, including the claim objection. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: 

A printed circuit board with embedded capacitors with the limitation "the capacitor 
paste is a polymer ceramic composite having a dielectric constant of 80-90 by uniformly 
dispersing BaTi03 powders comprising bimodal micropowders of 0.9 urn in diameter 
and 60 nm in diameter mixed at a volume ratio of 3:1-5:1 into an epoxy resin" in 



Application/Control Number: 1 0/731 ,246 Page 7 

Art Unit: 2841 

conjunction with other claimed limitation has not been disclosed or suggested by prior 
art of record. 



Response to Arguments 

7. Applicant's arguments filed on December 02, 2005 have been fully considered 
but they are not persuasive. 

Applicant argues that "when an examiner relies on a scientific theory evidentiary 
support for the existence and meaning of that theory must be provided", is not 
persuasive. Capacitor is formed by separating two conductive layer by a dielectric layer 
is very well known in the art. For an example, the applicant's attention is drawn to the 
prior art of Kuwako (used as a secondary reference). Abstract of the Kuwako recites 
that capacitor comprises a pair of parallel conductive foils separated by a pair of 
dielectric layers. Also, in the background disclosure Kuwako, states that the capacitors 
comprise a dielectric material sandwiched between two electrically conductive metal 
layers, page 1 , line 43-45 and further states that further states that the capacitance of a 
capacitor depends primarily on the shape and size of the capacitor layers and the 
dielectric constant of the insulating material, column 1, line 58-60. Additionally a 
prior art of Sisler (US Patent No. 5,010,641 ) is submitted to further support the scientific 
fact showing the relation of dielectric constant on the capacitance. 

Applicant further argues that Kusagaya does not state, "(t)he combination of 
ground layer, polymer layer and power layer, is used as a condenser body. This is not 
found to be correct. Kusagaya disclose the concept of the condenser body in paragraph 
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[0028] and the same is claimed in claim 18, wherein the condenser body comprising an 
insulating layer arranged between the ground layer and the power source layer is 
arranged as the closest layer to one face of the circuit board on which parts are 
arranged. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Sisler (US Patent No. 5,010,641), in figure 1 , discloses a circuit board with 
power-ground plane sandwich components with a dielectric material between the power 
and ground plane layer to have distributed capacitance sufficient to eliminate the need 
for the by-pass capacitors. Sisler further recites the relation of the dielectric constant of 
the insulating material on the capacitance, column 3, line 9-40. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (571) 
272 1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on (571) 272 1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Ishwar (I. B.) Patel 
Patent Examiner 
Art Unit: 2841 
February 14, 2006 



